Appiiwtion N.>. 5:8248 Dockd No.: 1272-0! i6PUSl 

Reply to Ofike; Action of April i9, 2007 

REMARICS 

Applicants thank the Examiner for the very thorough consideration given tlie present 
application. Claims 1 and 3-1 1 are currently pending in this applicaiion. Claim 2 has been 
cancelled. Claims 3-9 have been withdrawn from further consideraucm hy iht.' Examiner. No 
new matter has been added by way of the present amendment. For instance, claim I has been 
amended \q incorporate the limitations of previously presented claim 2. Newly added claim 1 1 is 
supported by the Specification at page 4^ lines 30-35 and page 5^ lines 1-9. Accordingly, no new 
matter has been added. 

Isi view of the an^endments and remarks herein. Applicants respectfully request thai the 
Examiner withdraw. al-I outstanding rejections and allow the cuirently. pending claims. 

Eiectwn/Mesttie&fns 

The Exammer has set forth a restriction requirement with regard to claims 1-10. 

During a telephone conversation with the Examiner on April 12, 2007, a provisional 
election was made to prosieciite the invention of Group J , claims 1, 2 and 10. .>\pplicaiits hereby 
affirin this election. 

Applicants reserve the right to file a divisional application dhrected to the nonelected 
claims at a later date. 
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\ >p5Ka{K 1 No i / -^Zh 2-f8 Docket No 72-0 ] 16> ? 

Repli tP 0 ( f < ' '\i f ' 9 2r*»'^ 

Issues Undei-35 LLS.C. §102/lQ3(a} 
JP 5-238830 

Claims 1 and 2 stand rejccicd under 35 U.S.C §iD2(b) as ailicipaled by or, :n the 
alternative unde: 35 USC § 103(a) as obvious over IP 5-238830 (hereirafter JP '830) 

r Eva iier .^s-- - Ui^t iP S30 ai^jC o*e-> . ^mvreJ o.ununa"'^ rn jJe bud> i.Hirf? 
pore size less than 1 micron and a gram size less than 1 micron As to the clasmed propertios of 
vht sintered body of th« present invention, tlic Examinei does not addiess the pore density, pore 
aroa atso ai^ \ t. s ■^-^'dncs- l>c ? ' c .-i^^o'-*^ buds 'irMi i, a jii n ^i/c lo-^-> 
1 niicron {such as that diikiloied b\ JP *830) '%\oua be expected lo ha\e sjcb d v.i.')*i.butun 
absent tangible evidence to tlie Conakry", 

Applicants respectMIy submit that the Exammer has failed to establish a prima facte 
case oi aniiLipatii."'n v>r .^iitit'pauon .aider >5 U S C ^iOl, the rcfereue saist te-.ch e^ch aiicl 
e\er\ di.nei.t o. tlio a.med nntniion eitbet exphcstly or miphcdh A,n> fecito.e jot dirc<.*l> 
taugnt inast K nbercr J\ picsent The fact that a certain result or characteristic mav occur rr be 
present m the oror an is not sufilcknt to estabhsh the inherency ol that result oi chanicteristic 
in u Rjckaeft, 9 F3d 1531, 28 lSPQ2d 1955 (Fed Cir 1993) To estabhsh inhcrcncj, the 
^ x*'") iv.r ^ uki-'f V. ikt' ^ie.n '^Tit iie 'bsng deitiipti^e T,a{ PC>.u'bSt^iM prc^t ^" 

re R)htns^,2 16^> ' 743. US'^QZd 19-^9 ^let t.i 1999) Jhe dieie a^L l^i..* d ceilau. 
*li.ng iray '■esi.It fiom ? given set of cucumstances is not siifftclent id 

Fiutheancre, App'jcantb rtspcctfiil j submit that the Examiner has failed to estabhsn a 
prmu /dcic cast cf obxiousness To estabhsh a prum facie cast oi obv^ousne^^s, the prior art 
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ict<^^cav ( r v,iert;nt.cs vthci conibirtd^ mast ^e^^ch or bi{fc,fee<»t di tht vlan il ^icis '> ;t, 
KrtC'cA- 94"^ I 2a 488, 20 LSPQ2d i4'^Z (led tir 1991) ^ anheuno.e {*iere r^u-^t be a iQ^<ion 
\\L\ one of ordinan skill m me art wodd modift the -"clc-erce or voirbi le relere^^ce teachings 
to obtdii the nvention A patent composed of several element;* ij> not pioved ob\iou«5 mereh bs 

^.ct ^„ S^Qla 3H-(J^ 20(m 'hut ^ r^,as^? ll u \ ouj -^^%e mj i i 

4 p(.rson of oidiiidr>' skill m the relaant Seld to combine the elemeatb in the \y&y tne claimed 
new une.itxot does The Supreme Court of the L rated States has *'ecentl> held tlut the 
iScLiiL ^ \ ^^i.su> n tua'^or \ hd te^i o % ess jlks* ^^ ^ t-^nr^+he 

oo ie^d> applied m Rv?twton<; on orvioiLucbS grouid'> Ci^ii'iot be su&v ncu nxie 
cunclusor\ sttsteTtentb instead there "lust be some articulated ^ea:>omng Mith some ratioia 
miderpinrang support the legal conelusion of obviousaess. Id. 

it. p e t ir\crao-n is oucctvd to a H>^el alum m j>i b.nte ed bod^ vc r-^r sini crssta 
u.i s i. du a\e3a?v g a n si^e (Dso) of G 1 o " ^ t-im, and La\ ng a pore atv^-* .at c tqudl c 
less i X 0 a poie deiMt\ (of pores havmg djamet<,rs greate-^ than or equal lO U i-^^ ec^va 
*o or lchi> th&ii 0 05 pores, mm", and a Vsckers' hardnejiS m a range of 1 4 to 17 GPa I urbs^rraore, 
ibe gram di^tribatsor of tiie ci->i>tal gramb of the noxel alummun mtride ^^mtered body of the 
T t^vi * i iven oil! sucit*Mda k^^^ce bt ^e^niicciin^ uv. 9*.!'' u«i ^ ^-^^ ^ ^ o. u 1 1 
cajuala \e h; a jidi i si/>, [Di,) 5s not argei than 1 S mi Ji* 8'iU iai t< dv n - j icst t 
limitations. 

Ai> spCvJtjed 11 he preseisHy pv.ndng clains the aluiriruir nitride i.imercd bodv ot the 
present *i\i.n. on conprii,es enseal giaif s na\.ng a particular d^erdge ^idin size and a sharp grain 
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si/e dushibuiion. Bemg consliiutcd by such crystal grams, the alummuni n;trice ^inteseJ hodx 
has a small pore area ratio and a small pore deiisity and, therefore, exhibits a \cr\ higb Vitkers* 
hardness (14 to 17 GPa). Due to the above properties, tlie alirniimim nhnde sintered body of the 
prebren KjvcnLon ten be SLihjtCLed U> 'Vuper-rairror machimng" u> form a nurror surface having a 
niaxuKura ruu^hr.es^ o:'nol 'argor xhaa 0 04 s.im and can, therefore, be used for such appiicaiions 
as circuit boards on v\hich nuc v^irings are formed, 

'Fhe aluminum nitride sintered body of the present iiiventioa, eomprisiBg cjystal graim 
having such a sharp grain size distribution and small average graiii si:Ke (Dso of 1-2 fim) i.<; 
obtained only through sintering b> '^aNe cw-cr.' hcatirit^ arc is w.^t ohtidneJ by an> other 
nietiu->d. As d scusscd In AppUcaiUs' Specification, con\cniional smtenug meihods allow cr>siai 
grains to grow conspiciiously even when iising an aluminum nitride powder having a small gmin 
size a.s a starting material. As a result, the crystal grain size exceeds 2,5 \im and often exceeds 5 
fim. Even when the pore densits' is sma;l the diameter o^^tbc pores increases as the cr\-stal grains 
grow and Ihe pore area ratio usualiy exceeds 5x10'' on the cut surface of the akiminum rJtride 
sintered body (see Applic^its' Specification at page S, lines 3-17). JP '830 does not teach or 
suggest the produdion of an aitsminum nitride sintered body by pulse curreM heating. 

.sP is diKVtCvi tc an aluminimi nitride sintered body having a maKimum pore 
diameter ofnci ht^v 'Aidvi I \u\\. JP '830 discloses the production of a sintcrcc hodv Hv fuing 
an alun'inum nitride povtuer iut\ing mi average grain si^e of not larger than 1.5 j^ini (^cc 
Hxansples of JP '830), The Examiner appears to take the position that the sintered body of JP 
'380 inherently po.ssesses the properties of the presently claimed sintered body, as it is produced 
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b> usira, < po\% Jcr Ud\irsg a small average grain size aiid its maxuiiuiii pore diameter is not luigei 
than i 

Initially. Apphcants submit that the use of aluminum nitride powder having a small 
a\euvc u.r^.AZ. s.zs.- d.iL- ro: ri.c.'s.sanl) mean ihat the cr>'stal grains become small in size. The 
growh of cr>^ta'.s is a function of the s lucnng teinfxrnuure and the sintering tii-ie 

As discussed above, the aliiininum mtridc sinteied bod) of liic pre^scrt luxi^nUor) exhibits 
the above-mentioned properties because it is produced by a pulse current method wherein heat is 
produced by flowing an electrical current. The aluminum nitride powder of the present invention 
's sr-jcieJ wlvk hjirg prc^st.d b\ feeding a pdsc cun-ent at a tenpe-a\ac of 15{1''''T to 
!50 as to produce an aiummum mti-^de sintered product ha\uig tlx above-tneriiionet: propenies 
{ste Applicants' Specification at page 10, lines 21-27). This method forms a local neck junction 
among the giains. The neck junction grows into a stable coupling, and sintering is completed in 
a very .short r;.noJ of time (e g., less than 30 minutes), effectively suppressing the growth of 
crystdl grams. As a result, the novel aiUtninum nitride sintered body of the pieseni invention is 
obtained, exhibiting a small a\erage grain size, sharp grain size distribution, high densit>'. and 
fewer pores. 

In stark contrast, JF '830 discloses the production of an aluminum nitride sintered body 
produced by heating in a firing furnace. }P '830 does not leach or suggest sintering by pulse 
cuiTcnt. Funhermore. JP "S-jO discloses sintering over an extended period of time (4 hours s and 
at very high temperatures (181 5T) (see JP 'S30 at [0034]-[0036]). The aluminum nitride 
sintered body disclosed by JP '830 has not been suppressed for ihe growth of crystal grains. 
Therefore, even if ihe starting powder has an average grain size of not larger than 1.5 um, the 
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RiEpiv to Ote Action of Aprj^ 19. 2€07 

a\en grain <»i/e ot thv- 1 grains. Jommg ih^ b nte^et bod) vvj j not x m a iart, ol 0 
2.:? jum, as presentiv claimed. 

^uithe more the grain bue distribution m the aluiriram mir^de bh^tered bo<i> aisclo"-ed 
b> J? S'^O lb m broad I ven it tbe niaxinum po^t- dumeter iva& not laraer ina'- 1 ilie pv>re 

T cs^n n\^n ctola be o^lamcd FvUt leimoie iiv- «Umuan Urid;, s i v t 
disUoscd b% TP g^O t oe<. not ha^ c irirros mac'imab hts unlike that of the present m-^entto"} 

The iixammer s attention is directed to Figure 1 of JP -830, which shows a maximimi 
didTftter Dp ct 1 J. ^ <, ui xK \ s U s n-i d i 

Bo^ed on tbt rtax ^ an diametei D^i it aani. iiai i ^jrsut. crvsta. ^'S- v>o i\ i e ^rair 
vonsidt-ably larger than 2 l-urti^rmore^ the reference diiic^obet> leithtr the hardne s k*- 

tne mirror machinabiluy of the aluminum mtnde sintered bodv of the present mveritmn. 

r «L rpON.es of I'bsTa i, i t ni <.r t^^ ^ \ i i s d ?*.t.l ^. 1 

nn (. e J j\\ Jt, I a\ an a\ erage gram sue oi 2 5 ji n t u po\ dei ■>\ tho it ^ es e 

!>n t,unf> i<? 'Ot performed hy the puLe current method In the Evamples, the s.ntenng 
I lis i u < iv -.ipttnrg time ii> 5 hours tonditiors which are nairt\ idtiitKa to 
i ^st <. sc St. \ t ^ h ^ C M 0 srs} n Uv^ ( ipi \ n Hp 1 v. v c ii 

zt. V d<,r tN a. u I > t; aie 1 d io dTL <. ips a^^^bh arg x h m se of in p c^u ^ 
s ntertt »od\ uid tiic giain s /e ajst^jbution is very broad As e ie-»ait the hardness is ow and 
he r no n aihu>ab'h s is iPierKr to that of the present irvention ^see Apphcan*s rxample'^ i 
14) A,pp5 cants re-tptctfaih ^iibnit tldt ^hc iioptrtics of the aiumntum mtnd^ smtcred bodv 
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05scl'^sct.t b> r '830 cue compar^saic to those of the s.nteied bods ei Ap -iL^^.m^^" Cv^^ipai.-.nsc 
ExaiTipJes 5 and 6. E\Kieitl\, me aluminum mtride sintered bud> discloiod by JP '830 is 
djjieren. from tiie alvtminiim nitride sintered body of the present invention. 

Clearlj. jP "830 fails to explicitly or implicitly teach each and every aspect of tiie 
vlc-sr^ut. i no \,on, 'uiJ *bji, idh to anticipate tie san^c Futhfiraosu. okc skMkd \r iKc art uosild 
-oi So n\y. \ . ed U) nioduy tcavhu^gs of this rctcrcncc .n an attempt to ainxe at tlie piciuit 
mvention, absent impermissible hindsight gleaned from Applicants' disclosufe. 

Accordingiy, reconsideration and witbdrawai of this rejection are respectftjlly reqiiested. 

Claims 1 and 2 stand rejected under 35 U.S.G. § 1 02(b) as anticipated by or, jti im 
alter aUve, unJer 35 L SC §103{a) as being tmptitentasie over Natsuharaetal (IJ S 6,294 275) 
(here tter N r-uhar.. 2"5 Apphcmt xclk^lK t ^s^t'^c 

ippl'canls \ a.h ro\ tnat the Lxcimi er sor.^ Mt ^ ir ^ . i ^atC o ei Krtsjhuia 
'2 ''5 ^iov,^.^c■r, claim is directed to a noi-clcacti in\cntion ^psKau £ nri^^ Liai t*ie 
niclusmn of clsim 3 is a typographical error. 

Ka*swraia 275 d scloses an aluminu'n mtnde sintered \ ody compiis ng crj'stal grains 
n?virg ail ■< e d^e i>k r s zc of ia^-^c r^an 2 iti Hovexe N?ts ni' '''"•^jip-- k-^^ 
or Hijjgws. a X'l. aita -atio m t hjgor t} an I X U) p re dc* it\ o ro, lager i^di 0 0 
pores/m r of poicb havi.i^ diameteri of not Ssmallei than l|ini or a Vjckers* hardnes m a range 
o* 1- vO ^7 G?a Frrlhemioie Natsuharr '27:> fails to teach or sugge i a grain di tribuiio of the 
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cisMal u 1 ihx^ <i iti;.rcnct. ^lUueeii the ctmuiame 9(y>( g.an sze (Oa^) »,sc Lt 

cumula ne lO^o grdin ssz'e (D o) is rot 'a%er than 1 'i fxm 

As prc\iou>»h discusbed, the aliimmum minde Mnte'-t.d bodv of the prv^s^rt mention 
toi ^ ii\ n I ^ II q a >harn gram size distnbution diid a tcA sma 1 a\ crage gram 
si/e 5S ob^«.'4.nv.d 1 i o ja ^utcrin«bvpi se t_uii>. ni \t "id not "^iik '^'^ i n 
ncthod As \\,a& t^K cs^e \Mti ir 8*0 ^discui>sed uDO^-t) Matsun"".; d^ses .hm vav oi 
suggest wintering by d puhe current method Based on %e sintering time de^cnbed m the 
i x?mpies of Nasuhara 275, li s clear that sintering m Natsuhara 275 ii> eflec*<.d b> hcatuig a 
firing fiiniace. 

IxcuTiple 1 of Nd^^uharu '275 discloses tlic use of a mixed powder of alummuia niiride 
powders of fine grain sizes produced hy different production methods, at a temperature of 
lO-^^O'^C for 10 hours. As previously discussed, sintering would resdt in crystal grains growing 
confTsicuously ond a %'ery broad grain si/e distribution (difference between Dgo and Djo), despite 
trie uso o:'cr>!>iaI grains having a small average grain size. 

The sintering conditions disclosed by Natsuhara -275 would result In a gram i>uc 
distribution sim'lar to that of Applicants' Comparative Exsn pie 5, discussed above. vi.'herein the 
difference betvi'een Ds^o and D,(, is not smaller than 3.5 fim. The crystal grains of the sintered 
bod) of NatsuKai?, '275 may have a fine average grain sua in ihc ,samf irsnge a>- th^'se of tho 
present imention, but kno a very large pore density m\d a veiy large pore area ratio Therefore, 
tlie sintered body disclosed by Natsuhara "275 will not exhibit as high a hardness as that of the 
present vention. and will exhibit cons'derabl) inferior mirror machinabiiity. 
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<. ail Nalsuhara 2 d ^sj's to exp icitl> or ^r'^licjtly ttaclx eacn .^nd e\e -> a^f cct 1 1 
claimed mvcntscn, ane thus fosls to anticipate the same Tulhennore, one skilled m the an vvcm d 
not be motivated to moMy the teachings of this icference m an attempt to arn\«. at the uresciil 
J s-^ni u s'i^s .-^v ^'■^lbt.! iv ght gleaned fiom Apphcantt.' discbfeurc 

^evof -^.idcration anil vvithdravsal of tins rejeclios are thus respectfully reqiiei-ted 

RatsMa '576 

Claims 1 2 and 10 stand rejecteJ under 35 V S C ^i02(a or e) ai anticipated b> or, m t.K^ 
"'tcra " i'^-K.lc'- n V r ^ ' 0 *s be nu unr-^ e-^t.'bie over Kal&uda ei al (U S 6,800 Y't) 
'jKrtuit'f.e-' Ka suda "^76) Appiicaiiti respoufull) traverse 

Katsuda '576 discloses an aiummuiu mtride smtered body contammg a small amount at 
alaiDinum oxiJe component Ihc smtered body has an average gram Mze oi alummiim nitncc 
cr>stai grain-i o* -ot la'-gor than 3 vtn and i nicro Vjcke'-s' aaidiiess o -^ot sa aibr tnar UO 
de^'-eei Liot s i al c~ th^ir ' 0 Gpa) I no icfcrcnce discloses Mntenng b\ tiox pitsb.ng ai isnrortrg 
tcnipo.ai jr^'& c I 750 lo 1 SOO'^C and a sintering time of 2 hour^ {sve Fxi^nipkb of K^Sada 57(>) 

Ai preMously discus&ed, the a'ummum lutnde sintered bod> oi Jhc present Knvcntior 
coirpnsmg cr/<,tal grams having a bharp gram si^e distribution and a vei\ sma 1 a\ crags, gram 
M/e -jb f< ..-^ o s Uo ui M'^ttimg M pu sc cnrr(.nl ^^eai ^ind aot ob cd on j n <.t e) 
inetii 'J \atsv.Ga *^7o does no *cav'i sbgg^st ^^i^feurg i puise ujr'uit t 'e^io^ di^cu 
from the dii,closuie of Katsada '576, the wntenng time is consideiabI> longer tban tlmt of the 
pres-ent n\ept on and the grovs-^h ot crystal giams is not efFvctnsl> snppre&sed (see Examples of 
Kats^dg '376). 
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S,atsaca\s i xaniples disclose the u^e ofaii uliunlBum nhride po'wdcj ha\u% an average 
grain size of I to 1.5 (see Katsuda '576 ai column 5, line 21). ilowever. the obtained 
sintered body has im average grain size of aluminum nitride cri sta! grains of 1 .9 to 2.9 jim. 
Furthen-nore, the grain size distribution is broader than that of the preset^ invention. 

The r\ainjner"? aritrntlon is directed lo Table 1 of Kaij,uJa '576, The daia iri Table \ 
sho\^3 ^.ntcrcU bodies havmg an opei: poru&il) vSffiallcr ihmx 0.01%. CisarK, :he simered body 
that is obtained by tlie process of Katsuda '576 has a considerably higher relative density. 
However, Katsuda '576 does not disclose the pore density or pore area ratio of the sintered 
bodies. The5:rfo'c\ thS v .'U. c lot 1-c J.'ctt'^ nsf.\Cv whh 'L- ol \h. pioscr* 'n\jat:or 
Furtliennorc. iht^ surface 'ougS'^nebS of the sintered bod> that ii> imrror machined has not been 
represented by a maximutn roughness. Therefore, the mirror machinability cannot be directly 
compared with that of tlie present invention either. 

As di?cu.ssed above, the cr}-ta: ..'wrs ol KdtbuJa '57(> ^ross dui'ing sinterjnj i 
grain si^e distribution becomes considerably broad. Accordingly, one skilled m ibe ait wou.d 
conclude that the pore dcnsit> and tlie pore area ratio of the sintered body of Katsuda '376 are 
greater than those of the sintered body of the present invention and, therefore, the mirror 
machinabilitj' would be considerably inlersor than that of the present invention. This conciusion 
is fi:rthe: su;fi[MrU'd ^> the inic:o \'ickeri>' hardness of the sintered bodies d5<^c!()seu by kat^uc^a 
'S'/O 1 :ic nutrt) Vicker>=' hardi-scsies of the sintered bodies obtamed in the Lxan:plt:s o"" Katsuda 
'576 aje in a range of 11.1 to 12.31 GPa. which is lower than the Vickers' hardnesses exhibited 
b> the aluminum niiride sintered body of tine present invention (14 to 17 Gpa). Based on the 
m.icro Vickers' hardness, it is clear thai the sintered body disclosed by Katsuda '576 has a broad 
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grain size distribution aud, therefore, has a pore dcfisity and a pore area ratio uuerior to ihosc of 
the present invention. Accordingly, the altmiinum nitride sintered body oi' the present invention 
iias superior rrdrror machinabiiity (i.e., super-mirror machinability). 

Clearly. Katsuda '576 fails to explicitly or implicitly teach each and every aspect of tlie 
ci<>inK'd invcnuon, and thus fails lo anticipate the same. Furthermore, (.sne skilled in the art 
not xtKitw filed to n\odify ihc teachings of this reference in an auempt lo arri\-e at the present 
invention, absent impennissible hitidsight gleaned from Applicants' disclosure. 

Applicants respectfully request reconsideratiosi and withdrawal of this rejedion. 

Cmcimmt 

All of the stated grounds of rejection have been properly traversed, accommodated, or 
rendered moot. Applicants therefore respectfully request that the Examiner reconsider all 
presently oius^nding feisctior.^ and objections and that thev he withdrawn. It is believed that a 
nil! and contrlete response has been made to die outstaading Office Action and, as such, the 
preseni applicdtion is in condition for allowance. 

Should there be any outstanding matters that need to be resoived in the present 
application, tlie Examiner is respectfiiily requested to contact Marc S. Weiner, Reg. No. 32.181 
at the tcicphr-no uaTnbe; ot ihf umlersigned below, to ccnduct an interview in an effort to 
expedite prostcution in connecuon wsth ti^c present appiicatson. 
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tees rcq.ureJ mder 37 C F R §§1 16 or I 14, particulaiiy exten-^jon of time fees 



Dated lul) 19, 2007 




Marc S, Weiner 
Regjstrauon No,: j2,18! 

BIRCH, S I FWARF, KOI ASCH Sl BIRC 1, 1 1 P 
8110 C^^ebou^se Road 
Sutic 1 00 bi»t 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 2Q5-8OQ0 
Attorney for Applicant 
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